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Abstract
Background: Unilateral sinusitis with maxillary sinus involvement has a broad
differential diagnosis, including odontogenic sinusitis (ODS). Few studies have
determined if there are symptoms or prognostic factors that correlate with maxillary
opacification seen on CT that are then predictive of ODS.
Objectives: The aim of this study is to identify symptoms and bacterial cultures
associated with ODS.
Study Design: Retrospective chart review.
Subjects and Study Methods: A retrospective case study from August 2017-2020 of
274 patients who required surgery with unilateral sinus disease (USD) with complete
maxillary sinus opacification on CT was conducted. Patients were identified as
having ODS based off chart review, radiographic imaging, and operative descriptions.
Symptoms were identified based on patient history and SNOT-22 scores. Descriptive
statistics, along with Paired Sampled T-tests, and multivariate analysis were used for
data analysis via SPSS 26.
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Results: 134 of 274 patients were identified as having dental pathology, with 112
ultimately determined to have ODS. Significant predictors of ODS included anosmia
and positive sinus cultures for Fusobacterium nucleatum as compared to the rest of
the cohort.
Conclusion: ODS can represent a large proportion of cases of unilateral sinusitis
disease requiring surgery. Compared to the remaining cohort, anosmia and positive
sinus cultures for Fusobacterium nucleatum are significant predictors of ODS.

Introduction
Odontogenic sinusitis (ODS) is a common, but formerly underreported, disease
entity. Few studies have analyzed if there are symptoms or prognostic risk factors
that correlate with unilateral sinus disease with maxillary opacification seen on
imaging that are then able to accurately predict ODS. The main purpose of this study
was to look retrospectively at all cases of unilateral sinusitis with maxillary sinus
involvement that presented over the past three years at a large academic hospital in
a municipal city and try to determine which cases, if any, had presenting symptoms
and nasal bacterial cultures associated with the ultimate ODS diagnosis.

Methods and Materials
A retrospective case series of 274 patients with unilateral sinus disease (USD) with
complete maxillary sinus opacification on CT was conducted from August 2017 to
August 2020. Based on nasal endoscopy, sinus CT, and dental examination and
imaging, patients were categorized as having unilateral ODS or non-odontogenic
USD. Demographic data and clinical characteristics were collected. Descriptive
statistics, along with Paired Sampled T-tests, were used for data analysis via SPSS
26.

Results
274 patients were found to have unilateral sinusitis with maxillary sinus opacification
and rhinosinusitis symptoms upon presentation. Of those, 140 were found to have
non-odontogenic disease (Table 1). The remaining 134 patients had dental pathology,
and 112 were ultimately diagnosed with ODS.
Anosmia (p=0.042) was a statistically significant predictor of ODS. Cultures were
collected on all 274 patients, with only Fusobacterium nucleatum (p=0.001) being a
statistically significant predictor of ODS.
Disease Entity

Total Number

Non-odontogenic chronic rhinosinusitis

67

Sinonasal malignancy

22

Inverted papilloma

17

Acute non-odontogenic sinusitis

6

Mucocele

6

Invasive Fungal Sinusitis

11

Allergic Fungal Sinusitis

1

Silent sinus syndrome

10

Rosai Dorfman

1

Table 1. Non-odontogenic causes of unilateral maxillary sinus opacification (N=140)
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Figure 1. Previous dental implant
Figure 2. Extraction of tooth #14; OAC present
Figure 3. History of root canal at tooth #14
Figure 4. Previous history of dental implants and sinus lift

Discussion
A systematic review from January 1980 to January 2013 identified 774 patients and
found that iatrogenic etiology accounted for 65.7% of cases, apical periodontal
pathologies for 25.1% (apical periodontitis – 16%, apical granulomas – 5%,
odontogenic cysts – 2.5%), and marginal periodontitis for 8.3%1. Iatrogenic causes
included impacted tooth after dental care, artificial implants, dental amalgams and
OAF2. In a more recent systematic review, however, Akhlaghi et al. demonstrated that
OAF following tooth extraction was the most common cause of ODS among all dental
etiologies1,3. In the present study, iatrogenic etiology accounted for 64% of all ODS
cases. Common causes were dental implantation (Figure 1) and/or sinus lift procedures
(Figure 4), along with the creation of an OAF or OAC following dental extraction
(Figures 2 and 3).
Also, with dental implants used increasingly nowadays for partial or complete
edentulous patients, the number of ODS cases due to implants has risen. In the current
study, 18 of the 112 ODS cases (16.1%) were accounted for by dental implant
procedures. 7 of the 18 dental implant procedure patients also had a sinus lift . With
local infection causing ODS during or after both procedures, implant failure and/or sinus
lift can lead to other severe complications, including orbital cellulitis, extradural and
subdural infections, and osteomyelitis4-6.
With the root canal sealant or filling material also noted to cause ODS in certain cases,
it is important to discuss with the patient presenting with sinusitis and found to have
unilateral maxillary sinus opacification whether they have specifically had a root canal in
the past. 18 of the 112 ODS cases (16.1%) in this study were likely due to root canals
(Figure 4). The teeth treated most often in these cases were #14 and #15, (both
27.8%).

Conclusions
ODS caused more than 33% of all the unilateral sinus disease cases with maxillary
sinus involvement that presented within 3 years at a large academic hospital in a
municipal city. ODS was frequently associated with anosmia and positive nasal cultures
for Fusobacterium nucleatum. ODS should be included in the differential for possible
etiologies behind unilateral maxillary sinus opacification, and a thorough dental history
should be taken whenever a patient presents with unilateral sinusitis.
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